Affinities and Comparisons of Enzyme States by Principal Component Analysis of NMR Spectra, Automated using TREND Software.
The new TREND NMR software package makes significant new insights into enzymes and other molecules easily accessible from collections of unassigned NMR spectra. TREND NMR uses unsupervised multivariate statistics to automate extraction of reaction courses for fitting, including binding isotherms from titrations detected by NMR spectra. The package also makes comparisons and groupings of NMR-detected enzyme states straightforward, by using principal component analysis (PCA). Such comparisons are illustrated for human protein tyrosine phosphatase 1B variants and inhibitor complexes. The "unfold" PCA-based comparisons of these protein phosphatase samples in one to three statistical dimensions are consistent with the recent structural characterizations of the samples, suggesting the relevance of quick assessment by PCA implemented semiautomatically in TREND NMR. The software is free for academic use. Step-by-step protocols are provided for measuring affinities and comparing molecular states using TREND NMR.